INTRODUCTION
Most Medicare enrollees have some kind of coverage to supplement Medicare. About 15 percent receive full or limited Medicaid benefits, while about 70 percent have private supplementary insurance. This article estimates the extent to which private supplements affect use of health care services by Medicare enrollees, using survey data for 1994. It examines three kinds of private insurance supplements-HMOs, MGP, and EBI plans. Each type of supplement interacts with Medicare's coverage in a different way, and therefore may affect enrollees' use of services differently. Previous studies of the effects of insurance supplements on use of Medicare-covered services were based on data for 1984 or earlier, before HMOs were a realistic option for Medicare enrollees. Further, most did not distinguish between the two main types of private indemnity supplements (Christensen et al., 1987; Link et al., 1980; McCall et al., 1991; Wolfe and Goddeeris, 1991) . Previous studies of the effect of HMOs were made during the early start-up years for Medicare enrollment and were unable to identify whether or what kind of supplementary coverage non-HMO enrollees had (Brown et al., 1993; McCombs et al., 1990; Nelson and Brown, 1989) .
DATA
The data used for this study were taken from the 1994 National Health Interview Survey (NHIS) conducted by the National Center for Health Statistics, which includes a health insurance supplement that describes the type of insurance plans each respondent had. 1 The NHIS is an annual survey of about 120,000 individuals from 46,000 households who are representative (when weighted appropriately) of the civilian noninstitutional population of the United States.
The analysis used only adults (age 19 or older) who reported having Medicare coverage. 2 Respondents who did not know whether they had private insurance or who 1 Respondents were asked to classify their plan or plans by type, but were also asked to identify the plans by name. Plan names were used later to verify and, if necessary, correct the plan type given by the respondent. 2 There were only seven Medicare respondents less than age 19 in the primary sampling units (PSUs) selected for the study.
had other public insurance in addition to Medicare were excluded.
3 Also excluded were people in areas where there were fewer than 30 Medicare respondents in each of the insurance categories defined for this study-an exclusion that was always determined by the number of HMO respondents in the area. The last condition was imposed because no reliable comparison between enrollees with different kinds of supplements would be possible in areas with too few respondents in each insurance category. After these exclusions, the sample for the Medicare population included 2,363 respondents in eight primary sampling units (PSUs) . The metropolitan areas with sufficient HMO representation to be included in the sample were New York, Philadelphia, Chicago, Cleveland, Los Angeles, San Francisco, Phoenix, and Seattle.
While the reduced sample used here is no longer nationally representative, it should give more accurate estimates of the effect of insurance type on use of services than a sample using all PSUs would if, as is likely, use of services varies systematically between areas with and without HMOs. HMOs are more likely to enter markets in high cost/use areas because they are more likely to be profitable in those areas. If the sample was not limited to those PSUs with significant Medicare enrollment in HMOs, the estimated insurance effects would inappropriately include the effects of this bias in where HMOs choose to enter the Medicare market, probably resulting in an underestimate of HMO effects. Further, the effects of indemnity supplements may be different in those areas where they must compete with HMOs. 3 Those with Medicaid or other public insurance (other than Medicare) were excluded because of uncertainty about what that coverage provided. Even for Medicaid, coverage could mean coverage for all medical expenses, coverage only for Medicare's cost-sharing and premiums, or coverage only for Medicare's premiums.
METHODS
Two sets of multivariate regression equations were estimated-one to explain respondents' use of outpatient medical visits during the 12 months prior to the survey, and the other to explain their use of hospital inpatient days. In each case, two equations were used to explain respondents' use of serviceslogistic regression to estimate the probability that the respondent had any use (one or more outpatient visits, or one or more inpatient stays) during the year; and ordinary least squares regression to predict the amount of use (number of outpatient visits for those with any visits during the year, or number of inpatient days for those with at least one hospital admission). The predicted probability of any use times the predicted amount of use for each user gives an estimate of the total amount of use for a respondent with a given set of characteristics.
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The explanatory variables were the same for each of the four regression equations. All explanatory variables were coded as sets of categorical or dummy variables. The set of greatest interest is the one describing the primary private health insurance plan the respondents had at the time of the survey. Medicare enrollees were classified into one of four insurance categories, depending on the type of private insurance supplement they had-an HMO, a MGP policy, an EBI plan, or no insurance supplement (the reference insur-4 Preliminary tests using the Heckman procedure (Heckman, 1979) found no significant correlation between the error terms in the equations for probability of use and for extent of use. However, even with such correlation, Monte Carlo results indicate that the two-part model used here performs as well as or better than selection models in analyses of this type-where the main objective is to get accurate predicted values rather than parameter estimates, a substantial proportion of cases make no use of services, and the same variables explain both whether to use services and how much to use (Manning and others, 1987) . ance category).
5 Respondents unable to identify whether their private insurer was an HMO or not were included in the non-HMO category because analysis of unpublished data by NHIS staff indicated that these people generally had indemnity coverage. Those with private indemnity insurance were classified as having an EBI plan if it was obtained through a current or previous employer, or having a MGP plan otherwise.
A number of additional categorical variables were used to control for demographic factors other than insurance that might affect respondents' use of medical services, in an effort to correct for selection bias that might otherwise distort the estimates. These included variables for race, age, sex, education, income, health status, and presence of chronic and limiting conditions that would typically require continuing and costly medical care.
Finally, a set of dummy variables representing each PSU used in the study was also included in each equation. This fixed-effects formulation was used to control for unobserved differences across areas (such as practice norms and availability of providers) that might affect patients' use of services independent of their insurance type.
Because the NHIS uses a complex sampling scheme rather than simple random sampling, estimated coefficients were obtained using weighted data. Test statistics appropriate to weighted data were calculated (using the survey procedures described in StataCorp, 1997) . Predicted 5 HMOs are of two main types, but PSU-specific sample sizes in this study were too small to distinguish among them. One type is the group or staff model, in which physicians treat only HMO patients. The second type is the Independent Practice Association (IPA), in which physicians treat a variety of patients from both IPA and indemnity plans. The general consensus is that group/staff HMOs are able to exert considerable influence on their providers' practice patterns because the HMO provides physicians with their entire patient load. IPAs are thought to be less effective, partly because they have less exclusive arrangements with providers. In IPAs, providers typically treat patients from a number of health plans, thus reducing the influence of any one insurer on practice patterns.
values for the probability of using services, the extent of use for users, and the total use of services were calculated for each record in the sample. Then weighted averages of each use measure were calculated for each of the four insurance groups defined. Table 1 shows the dependent and independent variables used for this analysis, along with their definitions. The table also shows weighted means for each of the variables, not only for the overall sample but also for each of the four insurance groups. Because all of the explanatory variables are binary, the means are also frequency distributions for each set of categorical variables.
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FINDINGS
In the sample used for this analysis, 24 percent of enrollees were in HMOs, 30 percent had MGP coverage, 26 percent had EBI coverage, and 20 percent had no Medicare supplement (none). Enrollee characteristics differed appreciably among these four groups of enrollees, especially with respect to health status. Those with no insurance supplement were more likely to report chronic conditions and poor health than were those with any kind of private supplement. Among those with private supplements, enrollees in HMOs were less likely than other groups to report chronic conditions or that their health was less than good. Table 2 shows the average use predicted by the equations estimated here for each of the insurance groups, both for outpatient visits and for inpatient days. (See Appendix Table A-1 and Table A -2 for the outpatient and inpatient regressions.) Table 3 uses those predicted levels to calculate the percentage difference in use of services expected for enrollees with a given type of supplement, compared with the use expected for enrollees with no supplement to Medicare.
OUTPATIENT VISITS
The first column in Table 3 shows the implications derived from the two regressions for use of outpatient visits. Enrollees in HMOs had nearly 7 percent more outpatient visits than similar Medicare enrollees with no supplemental insurance. That higher total use was due entirely to a statistically significant difference in the probability of having at least one visit during the year. The extent of use for users was slightly (and non-significantly) lower for HMO enrollees than for those with no supplemental insurance.
The percentage difference in use of outpatient visits among Medicare enrollees with private insurance supplements, compared with those with no supplement, was similar whether the supplement was a MGP or an EBI plan. The probability of having at least one visit during the year was significantly higher for both groups (by 10-12 percent), while the extent of use for users was non-significantly higher (by 7-8 percent). Overall, use of outpatient visits was higher by 14 percent for those with EBI coverage and by nearly 17 percent for those with MGP plans.
HOSPITAL INPATIENT DAYS
The second column in Table 5 shows the implications derived from the two regressions for use of inpatient hospital days. The probability of an inpatient stay HEALTH CARE FINANCING REVIEW/Fall 1997/Volume 19, Number 1 was appreciably higher for each group of enrollees with supplemental coverage compared with those who had no supplement, but the difference was statistically significant only for those with MGP coverage. Among HMO enrollees who were admitted to the hospital, the number of days used was significantly lower-by 25 percent, compared with those who had no supplement. By contrast, the number of inpatient days used by enrollees with private indemnity supplements was slightly (but non-significantly) higher. Compared with those who had no supplement, total use of hospital inpatient days was about 9 percent lower for those in HMOs, 34 percent high- er for those with MGP coverage, and 19 percent higher for those with EBI plans.
OVERALL USE OF MEDICAL SERVICES
The results discussed previously are combined in the third column in Table 5 to obtain an estimate of the effects of supplementary coverage on overall use of medical services. For this estimate, it was assumed that the resource costs of all outpatient care were proportional to the number of outpatient visits made, and that the resource costs of all inpatient care were proportional to the number of inpatient days used. For the Medicare population, about 33 percent of spending on insured services is for outpatient care, while 67 percent is for inpatient care.
7 These values were used to weight the results discussed above to estimate the effects of supplements on the overall use of medical services.
For each insurance group, use of outpatient visits was higher than would be expected for similar Medicare enrollees with no supplementary coverage. By contrast, use of inpatient days was lower for enrollees in HMOs but higher for those with supplementary indemnity coverage, compared with those who had no Medicare supplement.
For those in HMOs, the overall effect on use of medical services was a small reduction (-4 percent) when compared with enrollees lacking an insurance supplement. In other words, the manage-7 Based on tabulations from the 1987 National Medical Expenditure Survey. Outpatient care includes facility, physician, and other professional costs for services provided in a hospital outpatient department, an office, or the patient's home. Inpatient care includes facility, physician, and other professional costs for services provided to hospital inpatients. ment techniques of HMOs (where costsharing requirements were negligible) were at least as effective in constraining use of services as Medicare's cost-sharing requirements were for those without a supplement.
For those with indemnity supplements, use of services overall was higher by 28 percent for those with MGP coverage and 17 percent for those with EBI plans, when compared with those who had no supplement. These overall effects are consistent with expectations based on the extent to which Medicare's cost-sharing requirements would typically be covered by these two kinds of supplementary insurance. The most frequently purchased MGP plans cover virtually all of Medicare's cost-sharing requirements (McCormack et al., 1996) . Some enrollees with EBI coverage have their cost-sharing liabilities under Medicare paid by their private plan, but most (more than 75 percent) have carve-out plans, which means that the pri- 1 Calculation of effects on total use of medical services weights outpatient visits by 0.33 and inpatient days by 0.67 to reflect the mix of spending on outpatient and inpatient services for Medicare enrollees. 0 NOTES: Sample included only Medicare enrollees in primary sampling units with at least 30 respondents in each insurance category. 0 SOURCE: Calculated from average levels of use shown in Table 2 , derived from the 1994 National Health Interview Survey (National Center for Health Statistics, 1995) . vate plan's benefits are reduced dollar-fordollar for any reimbursements from Medicare (Morrisey et al., 1990) . Hence, enrollees with employment-based supplements are generally liable for the lesser of the cost-sharing requirements imposed by Medicare and their private plan.
There are at least two additional reasons to expect MGP coverage to increase use of services by more than EBI supplements do. First, most EBI plans now incorporate elements of managed care that help to constrain use of services, while MGP plans typically do not. Second, most EBI plans cover prescription drugs, while few MGPs purchased do. To the extent that the prescribed use of drugs reduces the need for other medical services, the increase in use of services by those with EBI supplements will be less than the increase by those with MGP coverage.
DISCUSSION
Our results indicate that Medicare enrollees with indemnity supplements use more of both inpatient and outpatient services than they would if they had no supplement. On average, the overall increase in their use of services is about 23 percent. This average is composed of a larger effect (an increase of 28 percent) for those with MGP coverage, and a smaller effect (an increase of 17 percent) for those with EBI plans. This finding reflects differences in the extent to which each type of indemnity supplement covers Medicare's cost-sharing requirements. MGP plans often cover all of Medicare's cost-sharing amounts, while EBI plans typically reduce but do not eliminate cost-sharing expenses for Medicare enrollees.
Our results also indicate that, while enrollees in HMOs use more outpatient visits than do those with no supplement, they use fewer inpatient days. Consequently, their overall use of medical services is about 4 percent lower than it is for enrollees with no supplement, and it is much lower than for enrollees with indemnity supplements. The different effects that HMOs and indemnity supplements have on the number of inpatient days used by Medicare enrollees is not the result of different out-of-pocket costs for patients, because HMOs eliminate Medicare enrollees' costs for inpatient care. Instead, it probably reflects the different incentives HMO providers face compared with providers in Medicare's fee-forservice sector. In tightly managed HMOs, physicians are rewarded for keeping costs down or penalized for failing to do so, and keeping patients out of the hospital when that is medically feasible is the single most effective way to keep costs down. By contrast, physicians in Medicare's fee-for-service sector are generally not penalized for high cost treatment patterns and often benefit financially when their patients are in the hospital.
COMPARISON WITH PREVIOUS RESEARCH
Among previous studies (mostly for nonMedicare groups) that made credible attempts to deal with selection bias, there is a clear consensus in the literature for two findings. First, use of services by people with indemnity coverage is inversely related to the cost-sharing requirements they face. Second, people in HMOs use fewer hospital inpatient days than similar patients in indemnity plans, an effect that is only partly offset by higher use of outpatient visits.
8 Our results are consistent with these findings. Comparisons with results from the few studies focused on the Medicare population, however, are more relevant to this study.
Our results are roughly consistent with those from an earlier study of the aged Medicare population using data from the 1984 NHIS (Christensen and others, 1987) . That study estimated the effects of private supplementary insurance on use of hospital and physician services, finding that use of each set of services was higher by about 24 percent compared with enrollees having no supplement. However, the study did not distinguish between different types of private supplementary insurance, so that the effects of MGP and EBI plans were combined. (HMO coverage was not generally available to Medicare enrollees in 1984.) In our study, the average effect of supplemen-tary indemnity coverage (whether MGP or EBI) is to increase use of outpatient services by about 15 percent and to increase use of inpatient services by about 27 percent, for an overall increase of 23 percent (see Table 4 ). Thus, we find that the effect of indemnity supplements on overall use of services is virtually identical to that found by the previous study for 1984, although the relative contribution of outpatient visits and inpatient days is different. This difference may reflect a change in the effects of indemnity supplements on enrollees' use of services between 1984 and 1994. Or it may instead reflect differences in the samples used for the two studies. The 1984 study included only aged Medicare enrollees, while our study includes both aged and disabled enrollees. The 1984 study used a nationally representive sample, while our study uses only 8 PSUs.
An analysis by the Physician Payment Review Commission (1996) of nationwide spending data from the Medicare Current Beneficiary Survey for 1993 found that enrollees with either MGP or EBI supplements cost Medicare about 28 percent more than fee-for-service enrollees with no supplement. Those findings are identical to ours for MGP supplements, indicating that MGP effects based on use of services from a small number of metropolitan areas may nevertheless be generalized. However, the effects found by PPRC for EBI supplements are larger than ours, probably indicating that EBI supplements in metropolitan areas with significant HMO penetration differ appreciably from those in other areas.
The effects of HMOs on use of services found in our study are more favorable than those reported in a study using 1989 data for the Medicare population (Brown et al., 1993) . That study found that, on average over all HMO types, Medicare's risk-based HMOs increased the number of outpatient visits slightly, reduced use of inpatient services by nearly 17 percent, and reduced overall use of services by about 11 percent, when compared with use of services by similar Medicare enrollees not in HMOs (whether or not they had supplementary coverage). 9 We find that HMOs reduce use of outpatient services by about 4 percent, inpatient services by 24 percent, and overall use of services by 18 percent, when compared with all non-HMO Medicare enrollees (see Table 4 ). Again, these differences might reflect a change in the effects of HMOs between 1989 and 1994, or they could be the result of sampling differences.
LIMITATIONS
This study has at least three limitations. First, it examines only eight metropolitan areas of the country because only in those areas were there at least 30 Medicare respondents in each insurance category defined. This restriction on the sample was made to ensure that comparison among enrollees with different types of supplements to Medicare would pick up only differences due to insurance coverage, rather than differences in practice patterns between areas in which HMOs operate and other areas. Because the share of Medicare enrollees who choose HMOs is increasing rapidly, future analysis of later data should permit inclusion of more areas.
A second limitation is that the NHIS data do not distinguish between HMOs that serve Medicare enrollees on a risk basis and those that operate on a cost basis. 10 In 1994, about 30 percent of Medicare's HMO enrollment was cost-based (Health Care Financing Administration, 1994) . Because Medicare enrollees in cost-based HMOs are free to use fee-for-service providers whenever they want to, cost-based HMOs cannot control enrollees' use of services as effectively as risk-based HMOs can. Thus, the estimates here may understate the effects that risk-based HMOs produce.
A third limitation is that this study may not adequately control for the effects of selection bias. There are two approaches taken in the literature to estimating the effects of type of insurance plan on use of services. The most reliable approach is a controlled experiment where patients are randomly assigned to different plans, so that any differences in their use of services are likely to reflect only differences in type of insurance coverage. This study uses the second and more common approach, which is a non-experimental or observational study where differences in use of services by patients who self select into different types of plans are measured.
In observational studies, it is necessary to control for any differences in patient characteristics other than choice of insurance that might affect use of services in order to accurately assess the effects of plan type. Otherwise, the estimated effect of a given type of insurance supplement on use of services would be biased to the extent that plans experience either favorable or unfavorable selection not captured by the control variables. This study included controls for chronic illness and selfreported health status, because previous studies indicate that inclusion of such health status measures helps to correct for selection bias (Feldman et al., 1989; Dowd et al., 1991) . However, some distortion may remain. Only experimental studies, with randomized assignment to different types of insurance, can be confident that results are not distorted by selection bias.
If our results are distorted by selection bias, they probably understate the extent to which supplements increase use of ser-vices, because enrollees with supplemental coverage are less likely to report poor health or chronic conditions than are those with no supplement. But they may also overstate the extent to which HMOs constrain use of services relative to indemnity supplements, because HMO enrollees report fewer health problems than other enrollees with supplements.
However, comparison of our findings with those from the RAND health insurance experiment is instructive. In that experiment, the effects of health insurance were assessed based on the use of services by people who were randomly assigned to various insurance plans, so that selection bias was not an issue. RAND found that overall use of medical services was about 23 percent higher for people who got free care, compared with those who paid a coinsurance rate of 25 percent (Manning et al., June 1987) . We find that enrollees with MGP plans (which typically eliminate Medicare's cost-sharing) use 28 percent more services than those with no supplement (who typically face a coinsurance rate of 20 percent at the point of contact with the health care system). Thus, it does not appear that our findings understate the effects of MGP supplements, although understatement of this effect is what we would expect if selection bias were present. That expectation is because the selection that seems to be relevant in the market for MGP coverage is that plans are not affordable for those who are poor and in poor health.
RAND also found that the main effect of HMOs was to reduce use of inpatient services by 40 percent, relative to fee-for-service plans with no cost-sharing (Manning et al., 1984) . Our results indicate that HMOs reduce use of inpatient services by 32 percent compared with MGP plans.
11 Thus, the 11 This can be seen from Table 2 by comparing total use of inpatient days for the HMO group with days for the MGP group (0.51/0.75 = 0.68, so that HMO use is 32 percent less than MGP use).
HMO effect we find is not obviously overstated, although overstatement is what we would expect if our health status controls did not adequately account for the favorable selection bias that Medicare's HMOs are known to experience.
